
Claims 



Claim 1 



Liquid crystal a kjnment ^agent whieh^orrff^^ crystal alignment film 

comprising of a thin alignment film over^th.e>substrate where irrac^i^tion of light or 
electron rays align liquid crystal molecules without any rubbing treatment, and. 




said liquid crystal alignment agent comprisingrBf^goiyr 
bonds shown in the general formula (1) - (7) below^^^^JL 



fr compound having 
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wherein R\ RV and are independently of eact^^ther liydrogen. alkyi, 
substituted alkyi, aryl or propargyl; inytReYnain chair/bf^olymer compoundjWitK 
number-average molecular weight of 1 .opo - SOO.OOOrand said bond makes^he) 
direct bond/with eith^r3lvalent or trivalent aromaticgroup at^^^oth ends of 
said bond/or with divalent or trivalent aromatic grou^j^aking th^irect bond at 
one endyof said bond while at^the) other fomning the direct bond with divalent or 
trivalenyalicyclic hydrocarbon group. 
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Claim 2. 



Liquid crystal alignment agent according to Claim l^jvhere the main chain 



or side chain of the polymer having no functional 
formula (8) - (17) below 
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ps shown in the general 
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wherein FV, R^. R®. R^, R® and R® are independently of each other hydrogen, 
halogen,>4lkyl. substituted alkyi, substituted alkoxy, carboxyl, alkoxycarbonyl or 
cyano droup as substituent group which may lead to dimerization reaction or 
isomenzation reaction by the irradiation with light or electron rays. 

Clainh 3. 

Liquid CD^tal alignment agent according to Claim 1 or Claim 2. where said 
polymer is aolyamide. 



Claim 4. 

Liquid crystal alignment ag 
compound is polyamide having/fhe 




to Claim 3. where said polymer 
ihg unit comprising of the general 
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formula (18) or of the general formula (19a) and (19b) below 



0 0 
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wherein R'°, R". R'^ and R'' are divalent organic radical in the general formula 



(20) - (23) 



(^-R")n,« i¥^'V (X'-R")m' 




(2 0) 



(2 2) 




(23) 

Wherein xyx\ X'and X^ are independently of each other single bond. O. 

CO3. OCO. Ch/o. NHCO or CONH; R-. R^^ R". R". R^'' and R^« are 
independently 6f each other hydrogen, halogen. 0,-024 alkyl. C1-C24 alkyi 
containing fluo/ine. aryl. propargyl. phenyl or substituted phenyl; r is O, S, CO. 
OO2. SO,. Cd. NH. NHOO. Y^-Ar^-Y^. r-(OH3)n^-Y^or Y^-Ar^-R^-Ar^-Y-. Y^. Y^ 
Y"- Y* Y* and Y^ are independently of each other O. S. OO. OO2. SO2, OH2, NH 
or NHOO; n] is an integer of 1-10; R^° is O.-O^ straight or branched lower 
alkylene. flujbroalkylene or alkylenedioxy;, and further Ar\ Ar^ and Ar^ are 
independent y of each other divalent organic radical in general formula (24). (25) 
or (26) belov 
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(2 4) 




(2 5 





(2 6) 

wherein X^ X^ X^° af(^ X" are ir^dependently of each other single bond. O, 
CO2. OCO. CH2O, NHGiO or CONH; R^-R^. R'^ R''' and R^= are Independently 
of each other hydrodten, halogen, 0,-024 alkyi, O1-C24 alky! containing fluorine, 
aryl propargyl. phe^nyl or substituted phenyl; Is an integer of 1 - 4; is an 
Integer of 1 - 3. wfth the proviso that R^^ R^^ R". R^^ R^^ R".^R"^. R"^ 
and R^' are eith/r hydrogen or halogen, then X\ X^ X^ X^ X*. X®. X', X^ X^ X 
and X" are si^le bond;, and R«\ R"^ R"' and R^* are independently of each 
other hydroge^ri. alkyI, substituted alkyI, aryl or propargyl. 



24 



10 



Claim 5. 

Liquid crystal alignment agent according to Olaim 3 or Olaim 4, where R^° 
or R" in the general formula (18) above or R^' and R" in the general fonnula 
(19a) and (19b) are independently of ea^i other radical selected from the 
formula (27) - (41) below 




H,C . CH, 

' (35) 




Claim 6 

Liquid crystal alignment agent according to Claim 1 or Claim 2, where said 
polymer compound is polyimide precursor or polyimide obtained by chemical or 
heat imidi^ation of said polyimide precursor. 

Claim 7, 

Liquid crystal alignment a^nt according to Claim 6 where said polymer 
compound is polyimide pre<^so/or polyimide obtained by chemical or heat 
imidization of said polyimider preciusefwith the repeating unit comprising of the 
general formula (42a) and442b) below 
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(4 2 a) 



(4 2 b) 




wherein R^^ is tetf^valent organic radical; R^' is trivalent organic radical;, and R" 
is divalent o;;^nic radical containing amide radical bonded with divalent or 
trivalent aromatic or alicyclic hydrocarbon group. 



Claim JB. 



Liquid crystal alignment agent according to Cl^m 6 or Claim 7, where R^^ 
in the general formula (42a) and (42b) above jk selected from the general 
formula (43) - (48) below 




(X''-R"), 




(4 3) 



(4 4) 
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(4 6) 





(x"-R*»Li (X"-R^\i(x7-R^^)„,' (X"-R^%^ 




(4 7) 



(4 8) 



wherein X^^- are independently of efech other single bond, O, COj, OCO or 
CH2O; R^°- R"® are independently of each other hydrogen, halogen, C1-C24 alkyi, 
C1-C24 alkyI containing fluorine, aryl, c/ropargyl, phenyl or substituted phenyl; R'^ 
- R^^^ are independently of each other hydrogen, alkyi, substituted alkyI, aryl or 
propargyl; Y« and are O, S, sa, CHj, NH, NHCO or CONH;. and is an 
integer of 1 - 4 with the proviso that R^^- R"^ are hydrogen or halogen, then X^^ 
X^° are single bond. 



Claim 9. 

Liquid crystal alignmecit agent according to any one of Claim 6 through 
Claim 8, where radical for R^' in the general formula (42a) and (42b) above is 
selected from in the formula (49) - (56) below 



i-c 




(4 9) 



(5 0) 



(5 1) 



107 



/ 

/ 




108 



— C -N -R"-N -C -0 -R^'-O — 



(5 7) 



wherein R"® and R"^ are independently of each other^ected from radical shown 
in the formula (58) - (69) below 




wherein/ R^'^ and R^'^ are independently of each other hydrogen, alkyi, 
substituted alkyI, aryl or propargyl. 

ClaiA 12. / 

Liquid crystal alignment agent according to Claim 1 or Claim 2, where said 
polymer compound is polyurea. 
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Claim 13. 



Liquid crystal alignment agent according iaCSam 12, where said polymer 
compound is polyurea having the repeating/(jnit of the general formula (70) 
below 
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wherein and R^^ are independently of each other selected from formula (58) - 
(69) above;, and R^'® - RT are independently of each other hydrogen alkyi, 
substituted alkyI, aryl or pjfbpargyl. 

Claim 14. 

Liquid crystal device by the useyof the liquid crystal alignment agent 
according to any one of Claim 1 throupn Claim 1 3. 

Claim 15. 

Alignment method of lia(jid crystals characterized by the use of the liquid 
crystal alignment agent ajZtording to any one of Claim 1 through Claim 13, 
where light or electron ra^ being irradiated over the thin polymer film formed on 
the surface of the substrate and achieving liquid crystal alignment without 
rubbing action. 
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